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1 Introduction

Triple modular redundancy (TMR) is a technique commonly used to provide design hardening. Previous studies have shown that a feedback style of TMR[1] will ensure the reliability of designs in the
presence of single event upsets (SEUs)[2]. This previous work showed that reliability comes at the cost of at least 3x in design area (sometimes as much as 6x) and at the cost of reduced clock rates.
Another, perhaps more important cost consideration is the increase in power consuption due to TMR. This study investigates the cost of TMR in terms of power consumption on different Xilinx FPGA
architectures. In this study we use a more classical TMR style rather than the selective feedback style. Xilinx’s XPower power estimation tool[3] as well as ISI's SLAAC1V[4] board power measurement
tool allow us to accurately estimate and measure the power consumed by various designs. The results of this study show that the choice of FPGA architecture greatly affects the amount of power
consupmtion. The study also shows that design placement also affects how much power is consumed.
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3 Effects of Placement on Power Consumption
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4 Power Costs of Realistic Designs on Different Xilinx Architectures

Power Consumption Results
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